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WfrfcttfcfcLfcfc-frUHU * X ft ?4 BS (F'J/'Jt'JK) t ft * „ - ft »; » It (h'i^ 
y * y k > £• « Jfc l , ^»w*t=X4i:w;^--«Tjip*fl-»$^L***, c p y /* - * 
*n,3-tf swr*t), h ^ -t u K<7>i.3-fi:^«jtLr2S-?-coiS8ifli)W^^-c ^ , PJ 

8$ I" 1 5j- -f- <D J T •> )U if *) -bo — ;i/ (MG) t)*£j£1-* 0 £ O 2-MGH # flf ti M tt" » JB 10 
It* 1 ** < ft ©ft** & ir» * , — ft K2-ttJBKr HI©***, t »*>*t* . 

2-MG<iMH-& K » »t * fc#WiStt*lttfc»&* U, MMmitiim.<r>i®.iB.&Z & & 2> ® £ Z 

i- * o 

[ 0 0 2 8 ] 

frizfemmmm t 2-mg<* 3 u*^p-/u*y »u Bstf-st«'fr5-fci»'*££- 

0LLT*U±&.mi&lzJDLi) 3>t ti % h 'j 7 7V * n - * jt^g; i , & & ft fc 

IJA n 5 ? n> t LT 'J ^Ai:S:(il§tltt> < . fc c: % 3»* , z <7>mv - 4f e>W&itfi&$F 
tt I* 75* K>Kli«ltn:<v>#i*#-3TV'5o S e> ic |HI M ft <o J± 

& u r 9 * k v wt a* & -fr l f y y y -t y k «± * m ft is is ( h y ^ y -t y k ) £ ft * « 20 

[ 0 0 2 9 ] 

1. 3-f£ tc cp ilflS US M t>* , 2-ft T 7 * K > L b 'J if V -t y Ktf>A#ftft$iig 

s^^tour> r 9 # k > & * -r * at ( h y tr y -t y k ) Rv t *mmmm.<r>& 
tET-c. h y tr y * y k <r> 1 . coj-^-r^^^-(cco*^ffl-r*y/^--tf=Sr^ffl?-€-^vi 

s^tft^fftst (hy^y-byK) iJ77*K>s*iiiiKittsh'j7- | ;-t'j k 
-e&i), hy^y-ty K«-««;i--5,^:flg'asmtc*}-i-^r7*K>Ko#j^75*s;v>^-a-^i± 
> * k is *a si ( m «■ h y ^ y -t y k & v k 1 . 3-f£ <o j® as & o o •^-^•co^^^iiflgiw^t 

4o*h'J/'Jt'J K ) <omm J: & RJSJtX^coffiT i Vi C * , att«>B*K£&ft20 
-30t: <t 0 , ft < 30-50TC , 9H(li 40-50-C it5. 30 
[ 0 0 3 0 ] 

MjrVt'J K»l, 3-f£ <0 i * -r * It ^ 65 K ft ffl i" * y /< - t L t, « x If , 

y -/yx (Rhi zopus ) ^ > U A n — ^ ^1/ ( Rh i zomucor ) H > *T ^ ^ )U )U ^ ( Asper g i 1 1 u 
s) m ft fc*co®£!&7)*;g££1- -S t> ■/ ^ PBS y yf- * ft f ^ ^ tf * £ fc 7)* T- § Z> 0 7)-^ 

Rhizopus delemar ) <7> y - -tf ( BB m m M (ft) S3 , ^ y /f - -tf ) , y V A n - ;v • 5 - 
-< ( Rhi zomucor miehei ) <T> y - -tf ( / # ■ J )l> f 4 X i? (ft) ^±Wi. V # *f 4 A IM 
) , r-t^;V^^X • ( Apergi l lus niger ) <7) y /< — ■V ( ?c SS HI ( * ) > y - 

■KA) ^**#»f ib tt* -tit,iii:iBsgLtv'4fcittiii<, 1 , 3-{4 4$ M ft y - 
-tf-e^tLif-t^Tffiffl-r^ct^-ci^o 40 

I 0 0 3 1 ] 

± te y ^< - -tf <o £ ffl ^ i± s g jj; 5a ^ £ * ^ ^ g g<, r* s jc ia s «■ 30^: ± » «f i u < i± 

40X: iik± tr Z tztb , »*OiH»tt*ft3|)p+4Bfl&-CB5Sfk*l#UHJgftUfcy^--tf* 

0^>^^ hn-^JW±<0?lS£W'f<W*>£& ; gfflgffiffc> ffBx. IfDowex MARATHON WBA 
3M«#Mf f> *V -5> o 1,7>L, £#tib@^ -ft S^fCRjeL-C lfCI±ft<> » ?ft «• # *D 

X*§4@^jtJB#:T-*^Jfi-'<Tf£ffl-t-4£t7) t -C&-&o 
[ 0 0 3 2 ] 

@ Tt-fkSft 1 »c it L X , l,3-fS# Aft y •fcO7K^iS0.5~20^Sfi:ir i» U SI m 
)Si:JtLt2-5fgf 0^7-t h > (tnixlf-80t:) «r^f#Lft7) f t.^^(;*Dx.TitK*®ffi 50 
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2 * „ £<0 ft Jg^£^ffiTr&&£^T@5tfb$?if£P§S1-&£fc $ P> K ffi 

m 7E it m# nz n l x , o.o5~o.4fgs«>i,3-te!!f #*w y 

* U » » L , «#Lfctf f <bMfbf.I#:£*S-e£-:b-tfs «£ET-e«*S-*TH56ftBI**P 
StUU't^o w <7)%kifz iz £ t) &90X<O 'J -fc* 05gft: § tt£ dot 
i f a x X •? ;w ^ }fe fS 14 l± ^ < ^ S "f > *1~10S£ (w/v) XSrSllx.fcgg^-e, 4fi L 

< i±*i-34fi%«- m a. tz x- mmwi- z z tTmfeitm^ii < m&it-f z 

[ 0 0 3 3 ] 

i.Xf^^fe^lff Li: < <ii»), S fc , * # 4 ** # v> i# K li in tK * J* >B £ 0 , ^ U 10 
•fc 'J K CO 0 JlX*M*&Ti- £ ( 2JI] ?Jc ?> SM S i£ £ ft v* y U -fc y K , -=6 J ? <J -fc 'J K**4iS 
it & ) o L*>L, £ O J# <£- , 1»5fi3SUJ:OeitLfcH36ft#**:««-*-*£fP, * K IS 

nmx$> z> . 

[ 0 0 3 4 ] 

£<0<totc, »J!fcte @5gfbl£3f U **Kl6ilflE*r±»f * i i -C, 1.3- 

# n M y /■? - -if u k ts -a <o © v> r 7 4- k v $ * & riB J! ( h y y y -t y k ) fc £ v> 
SIS3&8S5& feT $ * -5 £ fc flf < , 1,3-f CtatiS*', fc 7 
frLftH/'Jt'J K ( 8A8) «rJ»spttU«JS-f-*£i:*»TS* 0 20 
[ 0 0 3 5 ] 

D'acoSSitiSfe-C^oTti. 75^r K>85tr/Xlir7* Kv&£»j£fltJft&fc1-JMb£-'t& 
*4VM477* K>S^^f fi!li:^t LirVS * S v> tt^t L T v> T t t 

K ft T v> fc fc Lti, ^*i*ffi^L!ttSa«ftiA* f «WLT^ f£ i£ -f * 

* #£ 9! <0 1 B ^ fc «? <0 7 5 * K>mffi^S^,lUTW^V>«:Srjt^t-^o 
[ 0 0 3 6 ] 

f|ffc#lfiUglJfi&<o — S5Xii^6i!^r7* K^KT^s f 'j^'J-t'J K co m fc , r4J39 ( 
h 'J * 'J K) «Offl&fclHI L T l±*ffi (O pTtgtta** "J , tS. SfciPK fbttB°B> ^IS?n D B o 30 
Hfl-afeo f tc^in^fcLTffiffl-r-&£fc75 ? r-^o fit, * fli a W , ffi ffl 4 fc p*!! l r -f»r 
«b ©1 m * £ »t & co -c- {i & <,» 0 

[ 0 0 3 7 ] 

ftfp^ * & ffl W SS ?L , ?L ffl M Si *L , 51 iB ffl & S > « £ » A b d b X (± * A ffl ^ p D n ^ ^ m if 
^Aip, X-y#coHaB#(Zf4flg$-jDx-5»^:B D B, K-f--7^^0|»i^#fcLr«fliSrfflv^ 

& & , 9 - ^ o ?4 m -k. s, > ^ v + - «o irai b$ ?s at «• »n £ -s in x ± b° , * s v> i± /n 
- k vf ^ *■ -/ h &(OMn:tt±ifm Kmm tmm z /carnal- z ±&%p&mif * ti* o z h 
mm* -5$%^. sifta, mm-ks,, ^m-ks,, 7kmk&, t £ ti&^K ssirai- * 40 

mm. 18 , h o - f- % rtflRjS, fiStt, 5t?S?0c, yD^T-fBlIIIfioT 

[ 0 0 3 8 ] 

* w was* i±\ *»wo*a««-ja*i.»=x -ti:tt n , s, eiBb^ * fc«EiB«p 

^B c Stcfflv>ibtt*#ati^^^jD^«--t-A-eJ: v» 0 #U*flWt0^r3& ^ t> <0 K -fb B* Jh S- 
CBW-CtfcBMfcJWfr-S-trifcjFSiL^. St^lb^JfcL-T, Wxlf, ^7in-*l, 

=f v - tv , fcf 7 v > K ^ ft: , -t -9- ^ - ^ , ^ r -V ^- - )V , ^t-V^K^ p- * v y > ® , 
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K«> ') 7 1- > m & X <n «fc n ttJLmfcW.itm H £ V s T A n ;w tf > ') a^vS^-Xt-^ 
„ rx3^if>»xf 7'J >Si^t^, -r -f- n> \l v a * -> r - v - a- ( bha) , 7 >v 
k KDt'> (BHT) , * y -t-7f ;v t kd*; > (TBHQ) , 4- Knt-/^f » 

_2,6- v -t-7T JU 7 x y - (HMBP) UftS S ft* 4 3 ffi fit BHfc SU £*«f * £ t ^T* 

£ * o 

[ 0 0 3 9 ] 

h37xn-)HTI±, a -h37in-;W, /?-h^7jiD-;U % r 437iD-)V 

?>* }- a 7 a. a - ;v ^ x -r ;v (ftsghnVin-A-gf) „ > ha MJxy-J-iiS 

ft^tt Ltf If^CtA'fiSo f £ , # n / >f Kltli, #d x_ (4\ /? n > , 10 

[ 0 0 4 0 ] 

$f«OlSi!|li, *^^<7)^S&fi£^a^-U, SHUT, #i#+'J7-ifi;, 4 9 
*r>tr-m. *fS8k ^-tfc^K KM, («, s.9 J- & y m 

„ n - > X ? - *'H?*9-f K, 5 ;v * * > ? R , 3 *7 - Y> , * idK W -> ^ > 

* fc* **#Mf <bft*o SiDft LTIi, fllx.(4\ tf* § ti-i*#k #«m> J»fe#J, * 

fk afti»jt«, 7T-f/<-» 5*7*, stout:*!!. **3w, 

v> h t> »t "C (4 & v> 0 20 
[ 0 0 4 1 ] 

T 5 * K>m454tfT7* K>tt*«t«i»i:t4ftt»©i*»iS*ll75* K*/ 

m r 7 * k > m<o - a * tz •) e> ?)«Kt ii Mm%E t?o. ug, raa^E-eo 
. 19-0. 20gt <7>wl&&$> *) (mn^m^i, 73. 1995) , us m m <n m & u i± m m <r> m n* a. 

ffiTTrs.SU »>; -tff&tt^ffiT-f- S JSC 4 $ «b iz (4 ftJili, 7?*'P 

>®.zmwi- & z> * Lfz&vx, w <» r ? * b- > m & £ v* r 7 * r > & £ m 

!&mttim.t-tZit&®<r>mA #*60kg£LT) -B=§fct)<D«JRSI4, 

F">»*»#t Lt« 0.001g~20g. iff i L < I4 0.01g~10g, J: *) #{■ i L < (4 0. 05- 5g, 

* *> «F * L < J4 0. lg~ 2gt -f * o 

[ 0 0 4 2 ] 30 
#f&^0*^;&7>£Sg|glc:gfcfto^(::&ffl1-.&*-&-l::(4. tp D ni:se^t5 7 7^f K^f?) 
iJtitlgUS. fcfc'L, ft ft »c E -fr f * « S t , E<fr1-4lfc*fl«>«JR*fc J: 

* + s b >; ^ y -t k ^ ft P a n u @e ^- f * ^ i± „ 77* K>Kt lto.ooiii»w 
±, »i L<tto.oiii)iti±, i »? u < ito.im.M%Kk± t tt z> i. icgeft-f z, a $ 
<5 ic x 1. 3-ffi ^ m m m m , 2-a izr 7 * k ^s#8^u h u ^ -t 4 k * «k ft .a 

E-g-i- * *^IC (4, 0.0003fiSXJtt ± % »i L < (i 0. 003fi S X£l ± , J: •? » f U < (40.03 
[ 0 0 4 3 ] 

[ 0 0 4 4 ] 

^{c, gDfiWiU*. *f&^oa^^W^-^s:l4, ^(», flsfi, «^-B»4 
tlciOSiJii'^ tni (4T „ « A ( %> 60kg t Lt) - B i t D *»W07 ? ♦ K >R8D t 

01g-20g, «F f L < (40.01g- lOg, «fc «F i t < (4 0.05- 5g, fi!}H< 140. lg~2g£ 
-B1E, S^t:4ctli«ai< «lAtf3@i:*«LTS4LT() iv. 50 
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[ 0 0 4 5 J 

k u t± 'f ^ * ^ > ^ ^ > ai w #j * # u fi v» i i; j»" "b , isfcA^x-Ya-y-^o-irxv 

7 7 * K > S§ £: Kn-y-^^-9-jr.>^oa*-^-*?-*f-i3^T, 77 + K>S/K3fA + * 
x > ® Jfc rt* 0 . 1 - 1 5 OKI, ff i L < W 0. 2 5-10 <OfSIi;*S ^ t iU' 

[ftttftf] 10 
[ 0 0 4 6 ] 

2fc , X Ifc 01 K J: 9 , *»W*S<5»»=*flEWt=RW-*-4. L *» L , * » 9! tt, X ifc 00 K 
KB 5£ £ tt * v» o 

mmm 1 . 77+ k > m * & m ± z> v k q g a # m 

79 + K^gitf t LT i e*f-fil'7-7*i;t ( Mortierel la alpina ) CBS754. 6 
8iffiv>/; 0 y>3-^1.8l, KJt:fcS»3. 1%, ^ari&O. 1%, KH 2 P0 4 0.3%, Na 2 S0 4 0.1% 
, CaCl 2 • 2H 2 0 0. 05%£ t>'MgCl 2 • 6H 2 0 0. 05% * # tr Afe 6kL* , lOkLJggff CHS L , *a 
^ P H«r6.0tc|g^ L fc„ 
[ 0 0 4 7 J 

Hfrig«?£30L&«a L , ffi£26t:« ii^H 360m 3 /h. ffl ft JE 200kPaO & ft "C 8 B ffl <T> jf ^ 20 

?f>C, 4 B g f r «4 ^ SH- 4 o r & * <0 ^ ;i> a - * « £ tf< 1-2. 5% 

Ofiflt^*J:-5(:> -e *t Jfilll* 14 0.5-1***}* L (±SBO»(i, fifi (W/V) %*^* 
-*-*) „ 
[ 0 0 4 8 ] 

i-**#*SfltL, » <b *t « # h -n * "9- > M ffi K. 4 <0 f4 JJI * fill ffl L , AfflffiflgOttf? 

is (Jft^A, (Mm, Rfe) * @t , K>i**p;y;*'i k («mj» 

8$ O — SCX 14 ^SP rt* 7 5 # K > S$T- * 4 h U r U -t V K * i" h ^'J.-t'J K ) 150k 
g* # o nhixtzmm ( h V ^ V -t y F ) J^f *xxf *jtL, f»&*tfc|gj»HMf- 30 
;px^t Ji'J^^? n-7 h y 9 v -f - t^tLfct - 5. £ flg tfi St K £ £ 7 5 * V >M 
<D « -g- 14 40. 84ft * %f * o o 
[ 0 0 4 9 ] 

& 43 , ;u $ ^ > at , 7 'J >|, * v > at , 'jy-^S, r -ijyi/7|, * 
qe_ y y v > mtt f n-f ttll.63%, 7.45%, 7.73%, 9.14%, 2.23%, 3.27ftg%r 

£ <b K , ±f2T9+K>St#*r*flS (F'J^'J-t'J K) (TGA40S) * x ;U x * 
•r L , 7 7* K>!fxf-;UiXf;l'^40lf Kttfitiiif if ^xXr*S^»*>ib 
> ttt^iSliSf^nvh/^V-f-CioT, 99Il*7 7+l- , >fxf «,x^f 
#81 • fit fi L tz o 

[ 0 0 5 0 ] 40 

H3fe01l 2 . 8A8 * 5^6 )U %JBL ± ^- "T & h V y V -tr j^JI 

-f^V35^#li}fi#: ( Dowex MARATHON WBA : ? >7 *r 5 * ) 100g* , Rhizopus delemar 
V /t - * 7jc m 9L ( ^ U /< - -If 12.5% : ffl52SiS (ft) ) SOmllCJlSL, 240ml<O^T 

-fc h > (-80*0 Sr«t#L, «ffTfKil?tTiSft'JA-f*{|^. 

*lt*llf#fc7?tK > gl*40*g%-g-*-t & MJ^H'J K (TGA40S) 80g, 
7> y ^®160g, ±fe@^ft V /<- -tr*12 g> 7]C4.8 ml* 30'C-? l 48^Pfl > tEft (130rpm) L 
iii^EE^^fc. R I& * T « . JxlS«E*«l>)l»S, iSttftS*i^ai5gfkBJE**fffco 
[ 0 0 5 1 ] 

^1-, @ 5e ft V /< - -tf ( Rhizopus de 1 emar ■; /< - -fc* , ii ^ : Dowex MARATHON WBA) lOg 
Sri't^y Hif^5^*5A (1.8x12. 5cm, §131. 8ml) i:3ttL, HifetftJ 1 "C » tz 50 
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TGA40Sfc * ^ V *tt*i:2K»-fr LfcRlSil&ro*— 5gO»ai (4ml/h) "C * 7 A C ffl L , jig 
M&lfc£*ife-t*-fc-?> R£rfiflB*400g£ftfco * 7 A jg K 11 40-41*0 b L £z 0 

& h ti tz E Id r4 flt ^ <b * R 15 <o * 7* >) n, m. 5. & <r> 88 J»® £ # ^ m% t= J: 0 * •) » * , 
*JB«l»*>*«ie ( S£ # A , J* & , MA. K 6 ) £ @ T , 8A8 £ # # -f S to St ( MJ ^ 
■J -fc K ) «• ft 7t o 
[ 0 0 5 2 ] 

f LT, ^x^D-7hf?7.f-SU ( |Sig#^n7F777'f-i:J:i), » ft. 8A 

8-g-*jfiBi ( h tr -t »j k) * ©sa8 pi -cfc t - ^> , 31.6* o ( %ts 

, 8P8, 808, 8L8, 8G8, 8D8<0 #J li ft. ft.0. 6, 7.9, 15.1, 5.2, 4. 8* ;U Kt? 4> o tz „ 

b «; ^ »; -t >j Ko2-tg^t & jjg as^p, o, l, g, di± n^ft./* ;u ? > & , * u ^ > 10 
yy-^*, y-vsisym. -v ; u >mz&L, 8P8t* 1.3-* 7* y d ^ * 

-2-;< ;p 5 bW>-^y-tn-;w, 808 J± 1,3-* 7*') o -f ;u-2-* ut-f ^-^'J -to-ji, 
, 8L8(± 1. 3-# 7* V n -i ;l/-2-'J y U * -f V -t n - )U , 8G8 14 1 . 3- * 7* V a -f * -2- y - 

'JAyU-yjtn-Jl', 8D8 14 1 . 3- # 7* V n -f ;p -2- v * - 7 - V V U y <T ;v - ^ 'J -t 
n - ;u £ v» ? ) o & js , ft <b ft- 8A8^-* r* J3S (PjyjtVK) *?>£S«K3«#7 
nvh* r ?7-f-UJ:oT> 96* A>% 8A8£ jj-ft • fit S8 L „ 
[ 0 0 5 3 ] 

jgl6« 3 . frjftgj^tftiatcj:* TGA40S(D ^ ^ EE g fflfi 

tU, 2-ZT ft tfrittS-ICRaW 7 X 5 1 E * 4tflSl«»» ( 2 7 E) t TGA40SK 
-g-^fl-Sf (24E) ?> 2 P K tt , ft,-? ft. OOP \Z , & 1 tc^ t ** JS *J fl- *i J: O f TGA40S@e 20 

&mnz 5-x.fz„ s ft^t^it^^^^mp (*»3tt-*tj»ft» oe) , 

^ftJfc-ARA&P (12E) ) t ft 3t * *> It * ft 5I€ » (ft* (18E) , ftlfc-ARAJC 

p (12E) ) K$Htfc. 7^^-^yv-Aft^f-ju-r{-±^.ft^ii, mmmtefr *> 3 m 
n & k 1 bk 6 b$ *t ^ o ?t „ -eo^&^i^^Ktfii, ffi? tiosciititsi cf 

L it JS « #}- i f±TGA40S@e-g-^I#Sr^-^^lt7to & £ , TGA40SE ifi- U ffi ffl U tz TGA4 
[ 0 0 5 4 ] 
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im i ] 



. TGA40SlB-£$^ 

*-feV> (g/kg) 200 200 

DL->^^-— > 3 3 10 

3 — — f~ 150 150 

->a.^ P— X 500 500 

•feJUQ — 50 50 

3— >:d--fJU 50 45 

20 

5*7-MiAIN-76 35 35 

If* 5 >3gA1N-76 10 10 



V > 2 2 
tf*5>E 0.05 0.05 
TGA40S 0 5 



30 



[ 0 0 5 5 ] 

v >> * — B £> 1} CO ffil?at±^5gT- * Z> h , TGA40S0O 7 ^ X-Ei it I) O- B «i 
l±25mgt 45, H ffilRI 1 Ti«Ur9* K > Bfc**** J3I (TGA40S) 2> &mWi 

W.<F>n, 40 Ji S%^ f Tv^r F > ffi.X- & Z> Z t h . v>^-E*/;!)«-0<O77 + K > 
^JBJRgtilOmgi: 4 h o 
[ 0 0 5 6 ] 

frttttfttttttt.,' ^ * * «r«r L ^ *r - V tc » L X h 30* W , IrwinO ^ 7c S! SI SMC £ it 40 
£ f* <0 |g « ( A v» ft ¥ , SUM, £ *> Jh r> , v * > 7 > •? ) *«&LESLjfc 

0 H'^l:ftf Ltv>iv>v)^fli, *t fig A W t ARAA f£ O M & v> ti S «i> <b ft 
Ztfrotio -JiX, ft JlE A h U X * * ffl L ** JS © v .* TM4 % 

•f^v^ftaSJ^TSi^M^-f^ffil^^^L.^^. TGA40SO iDr?* F>IHU: 
^-f ftcoffl* fcftjfc;* h u * £ Lt v> & x t ffi V -< /u »c 0 ^ L tz (U 

1 , 0 2) „ 
[ 0 0 5 7 ] 

£ (O & 1 »C , TGA40S * # x ^> ^ <h T- , * h U X (C J; t) Ifc L tz ft W) /< 9 - > ft & # "T * 
it*«l»tWt>!}'t:L, T 5 * K > » ^ h U ^ tz J: « * # »z *t-L T 5fc «F » * ** * 50 
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[ 0 0 5 8 ] 

mmm 4 . 77^ K>i$-ttt^ii (Mjyjfj k ) jg a t * ju o w g gi 
•t* 7 f- > loos * as & ^ft^^iw^ffl ^ -t v > 35*ssb *- * «• &p 50 ~ 60*0 l 

v «i Jg 2000cp W -tf^VitMEfcimLrt:. #.l~%mm \ -?&tzT 7 * Y > faffe ( h 

Vyjt'JK) K kT * 5 > Er4 0.05SS% fcfi-fr L » 1*3 # & 1 * 1» «J L o 2 -C# 
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